Phosphoinositide hydrolysis and insulin release from isolated perifused rat islets. Studies with glucose.
The ability of glucose to promote the hydrolysis of prelabeled [2-3H]inositol-containing phosphoinositides (PI) was assessed by measuring the efflux of 3H in response to glucose and the accumulation of labeled inositol phosphates. The inclusion of nonradioactive inositol (1 mM) in the perifusion medium dramatically improved our ability to monitor glucose-induced increases in 3H efflux. Efflux studies with this method revealed the following. 1) 3H efflux is significantly greater at 7 than at 2.75 mM glucose, and this parallels a small but significant increase in insulin secretion. 2) D-manno-Heptulose reduces 3H efflux with 7 mM glucose to a level approximating that seen in the presence of 2.75 mM glucose and has no effect on 3H efflux with 2.75 mM glucose. 3) In the presence of 20 mM glucose plus 1 mM inositol, 3H efflux is rapid and biphasic, a response that parallels the timing and amplitude of the biphasic pattern of insulin secretion. Direct measurements of labeled inositol and inositol phosphate levels in islets revealed the following. 4) After 50 min of perifusion with 2.75 or 7 mM glucose, labeled inositol phosphates were significantly greater with 7 mM glucose. 5) In response to 20 mM glucose alone, islet levels of free inositol, inositol monophosphate (IP1), and inositol bisphosphate (IP2) increased. 6) In response to 20 mM glucose plus 1 mM cold inositol, islet levels of free inositol increased, whereas islet levels of IP1, IP2, and inositol trisphosphate (IP3) were reduced compared with values obtained with 20 mM glucose alone.(ABSTRACT TRUNCATED AT 250 WORDS)